There are interesting similarities between carcinomas of the breast and prostate. Both genetic and exogenous factors are probably important in the development of breast and prostate cancers. Since there is an alarming increasing trend in the incidence of both cancers worldwide including India, high level of apprehension / awareness has been created among the general educated population. Furthermore, both cancers are strongly linked with the expression of the c-erbB-2 oncogene which has been the focus of basic research in the recent past. This gene belongs to the family of growth factor receptors and it has important implication in diagnosis and future treatment modalities.
In fact, prostate cancer is the most age related among of all epithelial cancers as the incidence tends to increase in men in their age of early 40's and then continues to increase logarithmically at about the 8th to 9th power of age throughout the remainder of life. Risk of breast cancer is also strongly age related. Two third of cases of breast cancers occur during the postmenopausal period. The age specific incidence i.e. the number of cases per year per 100,000 females in each age group displays a progressive increase with aging.
Breast and prostate cancer have several parallels, aside from epidemiological and social factors. Both are mainly adenocarcinomas arising in sexually differentiated organs. Both are strongly influenced by sex-steroid hormones. Dietary fat has received the greatest attention. Several epidemiological studies have revealed countryspecific breast cancer mortality rates with percapitum fat consumption (5) . The possible mechanisms linking dietary fat intake to breast cancer are not clear, although several hypotheses have been proposed. Some of which have received empirical support from investigations in humans and animals. Fat may increase the risk for breast cancer by interfering with hormonal regulation, which is widely accepted to be involved in the occurrence of breast cancer. The incidence of breast and prostate cancers are closely related in countries where the consumption of fat is the highest. Although, an association between fat consumption and prostate cancer is not fully established, published studies certainly support the existence of such a relationship. One proposed explanation is that dietary fat increases serum sex-hormone levels, a possible risk factor for prostate cancer (6) . Both clinical and laboratory studies indicate that oestrogenic steriods play an important role in the aetiology of breast cancer. Oestrogens are important mitogens in-vivo on mammary ducts at the time of puberty, raising the possibilities that local overproduction of oestrogen at early steps of oncogenesis may facilitate development of invasive breast cancer (7) . Similarly, cell division in the prostate is under control of androgens. Androgens freely diffuse into prostate epithelium and binds to the androgen receptor. The androgen/ receptor complex translocates to the nucleus for transactivation of androgen responsive genes, including those which control cell division (8) . It is interesting to note that many studies (9,10) reported a positive association between serum androgens and breast cancer. Elevated levels of androgens in breast cancer and conversion of androgens into oestrogens in peripheral adipose tissues (aromatization) of women in increasing rate may be responsible for higher risk of breast cancer.
Neuroendocrine cells occur in all areas of the prostate. Neuroendocrine cells in prostatic adenocarcinoma are demonstrable with histochemical and immunohistochemical staining techniques. These cells produce various neuropeptides such as thyroid stimulating hormone (TSH), adrenocorticotropic hormone (ACTH) etc. which may be involved in an autocrine / paracrine pathway of regulation of growth, differentiation, secretion and immune interactions (11) . On the other hand, several studies have suggested a striking relationship between breast carcinogenesis and different neuropeptides like melatonin, ACTH, bombesin etc. (12, 13) . The precise role of these neuropeptides in breast cancer is not clearly elucidated.
The prostate secrete four major proteins primarily to the seminal ejaculate. These four proteins are: prostatic acid phosphatase (PAP), prostate-specific antigen (PSA), prostate-specific protein (PSP-94) and human kallikrein 2 (hK2). At present, the biochemical and pathological mechanisms for the entry of these proteins into the systemic circulation are not well understood. Currently, PSA is the most important diagnostic marker for prostate cancer available to the clinicians. It is relatively reliable, sensitive and specific marker for screening of the high risk population for prostate cancer (14) . Recent advances in the management of carcinoma of the prostate have made the use of PSA more important and even indispensable in the practice of uro-oncology. PSA is also secreted by extra-prostatic sources. It is also interesting observation that 30-40% of female breast tumours produce PSA which is associated with the positive oestrogen receptor (ER) status (15) . In addition to this, like human glandular kallikrein (hK2), the breast carcinoma cell-line like T-47D produces PSA when stimulated by glucocorticoids/mineralocorticoids and other steroid hormones (16) . Besides, glucocorticoids up-regulate the PSA gene expression in non-prostatic tissue like breast, it is speculated that PSA may be involved in the regulation of growth factors (17) .
High incidence of prostate cancer has been reported in farmers or agricultural workers. In a review of the literature by Blair and Zahm (18) revealed an increased risk of prostate cancer among farmers. The use of pesticides and herl~icides appears to be an important area for further research to delineate their carcinogenic potential. One cohort study on Canadian farmers showed a risk assessment of prostate cancer through a dose response relationship between area of the land sprayed with herbicides (19) . Environmental factors have long been suspected to play a prominent role in breast cancer aetiology. It has been also suggested that part of the increase in the incidence in breast cancer cases, may be due to unexplained environmental factors. It is therefore, most reasonable to speculate a relationship between pesticide exposure and breast cancer (20) . Elevated levels of halogenated hydrocarbons in fat samples from women with breast cancer as compared with those who had benign breast disease justify the above speculation (21) . Higher levels of DDE in blood of the women with breast cancer as reported by some investigators (22, 23) further support the speculation.
It is now well known that prostate cancer is a familial disease, which may possibly be part of the cluster with the family history of other cancers including lymphoma, breast cancer and other solid tumours (24, 25) . One specific form of hereditary prostate cancer is consistent with an autosomal dominant mode of inheritance in which it has been determined that the putative unknown locus might be responsible for about 9% of all prostate cancer cases (26) . On the other hand, a family history of breast cancer increases the risk. Overall, about 10-15% of cases may be attributed to family history of breast cancer. There are many changes at the genetic level which are associated with breast cancer. This include the over-expression, rearrangement or amplification of normal cellular genes and proto-oncogenes, mutations that lead to activation of oncogenes or inactivation of suppressor genes and loss of genetic material that presumably represents the loss of suppressor genes as well. In breast cancer, oestrogen controlled, coordinated expression of different genes whose expressions are important for cell proliferation and tissue remodelling such as growth factors, proteases, anti-proteases, transcription factors and membrane receptors. The oestrogen induced proteins are represented: among them, the progesterone receptor and pS2 are associated with good prognosis while cathepsin D and c-erbB-2 are associated with poor prognosis. Oestrogen stimulates cellular proliferation via the induction of growth regulatory genes.
The progression of the breast cancer is related to a gradual loss of oestrogen requirement for tumour growth. The escape from hormonal control. indicates a poor prognosis and may be associated with c-erbB-2 oncogene over-expression (27) . High concentration of c-erbB-2 protein is found more frequently in primary breast tumour tissues with a negative receptor status (28) . The c-erbB-2 gene is located on chromosome 17 at q21 and specifiesa transmembrane receptor-like phosphoglycoprotein that is closely related in structure but is still biologically distinct from the epidermal growth factor receptor (EGF-R) (29) . The c-erbB-2 (also known as HER-2/neu) oncogene is the second member of the EGF-R family. The c-erbB-3 gene and c-erbB-4 are the third and fourth member of this family respectively. The c-erbB-2 oncoprotein has intrinsic tyrosine kinase activity. To date, no ligands that directly bind to c-erbB-2 protein have been clearly identified. When c-erbB-2 protein is activated, it can interact with many differe0t cellular proteins which play a role in the signal transduction pathway. It can also interact with the other members, of the EGF-R family which include EGF-R, c-erbB-3 and c-erbB-4 (30, 31) . The c-erbB-2 gene has been reported to be amplified in most types of adenocarcinomas. The c-erbB-2 oncoprotein has been shown to be expressed through immunohistochemical staining in most subtypes of infiltrating duct carcinoma of the breast (32) while significantly higher proportion of the postmenopausal women with breast carcinoma have been reported to be immunopositive for c-erbB-2 oncoprotein (33). Further, both studies have shown an association of c-erbB-2 oncoprotein positivity with higher histological grading of the tumour. The c-erbB-2 and EGF-R are often overexpressed together in human breast cancer (34) while immunoexpression of cerbB-2 has also been shown significantly associated with poor prognosis (35) . In addition, amplification of c-erbB-2 is correlated with the ductal type of invasive carcinomas, oestrogen receptor negative tumours and shortening of disease free survival in the patients with positive axillary lymph nodes (36) . Interestingly, expression of c-erbB-2 oncoprotein has also been reported to be associated with large tumour size (37) . Further, several studies reported the prognostic significance of c-erbB-2 gene amplification exclusively among node positive patients with breast carcinoma (38, 39) .
Conflicting results have been reported regarding the c-erbB-2 in prostate cancer. A number of investigators have studied c-erbB-2 oncoprotein expression by immunohistochemical staining in prostate cancer (40, 41) . Immunopositivity for c-erbB-2 oncoprotein among large number of patients with prostate cancer and its correlation with higher tumour grade and stage, high S-phase and aneuploidy has been reported by several investigators (41) (42) (43) (44) . Contrary to this, some studies did not observe any significant relationship between c-erbB-2 immunoexpression and tumour stage or grade (45) .
The possible prognostic significance of c-erbB-2/neu gene amplification was first published in 1987 by Slamon et al (46) . This study on 187 axillary node positive as well as negative patients of breast carcinoma showed c-erbB-2 gene amplification found to be strongly correlated with shortened disease-free survival. Further, c-erbB-2 gene amplification has also been found to be predictive of poorer disease free survival. Thus, the role of cerbB-2/neu determination to define a high risk subset of node-negative patients has been controversial from the beginning.
Diagnosis and treatment
Although, there are many ways to diagnose the cancer, however, histological examination is still considered as a reliable tool for definitive diagnosis of carcinoma of the breast. The disease could also be suspected through physical examination, mammography, ultrasonography, cytological screening of needle aspirates as well as through the examination of nipple discharge. The clinical features of breast cancer are not unique which could be easily distinguished from those of benign conditions. The most common physical sign of breast cancer is a mass that can be easily detected in majority of cases by women themselves. A careful collection of the patient's history as well as physical examination are basic fundamental to the evaluation of breast disease, which are indispensable for detection and clinical staging of mammary carcinoma.
The treatment modalities of breast cancer are mainly decided on the basis of clinical stage of the disease. In the earlier stages of the disease, surgeon plays a major role by eradicating the local disease which could be curative. As one of the most popular surgical interventions, total mastectomy, i.e., the removal of the entire mammary gland, is an appropriate operation for prophylaxis against future breast cancer. Further, modified radical mastectomy operation is also removal of the entire breast along with the axillary lymph nodes en bloc but not the pectoralis major muscle. There is no uniform policies on the breast-conserving operations for cancer, which have been done during early stages of the disease. However, the sole objective of all such surgical interventions are complete removal of the primary tumour. It is also being ensured that surgical margins around the tumour should be free of cancer as evident through histopathological findings. Currently, the surgical operations are also being accompanied by an axillary dissection and are followed by therapeutic irradiation of the breast. Oophorectomy is occasionally used; because, usage of synthetic antioestrogen drug-tamoxifen provides identical response without any necessity of such surgical operation. Similarly, adrenalectomy is rarely performed as equivalent treatment effects can be achieved through the usuage of aminoglutethimide. The introduction of aromatase inhibitors has also changed the treatment strategy by eliminating the adrenal substrate for oestrogen production through blockage of its conversion to oestrogen. Chemotherapy offers palliation for patients with advanced breast cancer. This strategy further improves prognosis for some patients with local and regional disease. In India, most commonly used regimen of the treatment of breast cancer is combination of cyclophosphamide, methotrexate and 5-fluorouracil (CMF). In addition, radiation therapy has a pivotal role in the management of a major proportion of women with mammary carcinoma, which is complementary to surgery. Over 15% of men above 50 years of age develop prostate carcinoma which is associated with latency for years. The incidence of latent carcinoma of the prostate is linked with ageing. However, the patients with Iocalised prostatic carcinoma are mostly asymptomatic, which could be diagnosed during routine rectal examination. Rectal examination still remains the most effective tool in diagnosing early carcinoma of the prostate. Larger tumours of the prostate may produce urethral obstruction while in advanced stage of disease, the majority of the patients present with symptoms of bony metastases. Usually, the incidentally diagnosed patients with prostate carcinoma do not exhibit clinically evident disease progression. As such, these patients do not necessarily require any specific therapy other than a 'wait and watch' policy.
Radical prostatectomy is a therapeutic option only when the tumour is confined to the prostate. However, nerve-sparing radical retropubic prostatectomy is a modification in the surgical procedure that can retain potency in many patients as well as decrease the frequency of postoperative incontinence. Further, bilateral orchidectomy either total or subcapsular eliminates the major source of testosterone production. However, in the past years, hypophysectomy and adrenalectomy were .used. In the recent past period, blockage of testosterone production could be achieved by using drugs like LHRH agonists (leuprolide and buserelin), inhibitors of adrenal steroids (aminoglutethimide), etc. Similarly, other hormonal agents are also being used such as oestrogens and progestational agents. The nonsteroidal oestrogen diethylstilbestrol (DES) suppresses serum testosterone to castrate levels in a dosage of 3 mg/day. Cytotoxic chemotherapy may be given using a single agent, combination of agents or along with hormonal therapy. In addition, irradiation has been increasingly used for the treatment of prostatic carcinoma. Radiotherapy for metastatic disease often produces dramatic pain relief.
Approaches to targeting c-erbB-/ neu overexpressing cancer
Different strategies have been used to therapeutically target c-erbB-2 overexpressing cancers (47) , which inhibit either c-erbB-2 protein fu'nction or expression. A recombinant humanized monoclonal antibody directed against c-erbB-2/ neu, trastuzumab (Herceptin, Genetech, San Francisco, CA) has been used in a phase il clinical trial. Several studies have reflected that targeting growth factor receptors using specific antibodies such as trastuzumab can induce regression in some human cancers.
Another possible approach for regulating cerbB-2/ neu is to block its expression by using antisense constructs, either as DNA or oligonucleotides, to directly control the expression of the target gene products without affecting other cellular functions. Several reports have demonstrated that c-erbB-2 antisense oligonucleotides can inhibit c-erbB-2 expression and the cell proliferation rate in vitro (48) . Alternatively, the expression of c-erbB-2 can also be blocked by targeting c-erbB-2 / neu promoter by E1A and SV40 large T antigen, as well as the tyrosine kinase activity of the protein using a tyrosine kinase inhibitor, emodin.
Response to tamoxifen:
There have been several reports that c-erbB-2 overexpressing patients may be resistant to therapy with tamoxifen. However, a number of these studies are based on small number of subjects which can not address this issue in a statistically meaningful way. Tamoxifen only conferred a benefit to the patients who did not overexpress c-erbB-2; no such benefit was seen in the c-erbB-2 overexpressing patients. Nevertheless, the results do not rule out benefit for tamoxifen in ER-positive, c-erbB-2 overexpressing patients. Another study on the efficacy of tamoxifen as front line therapy for metastatic breast cancer revealed response rate to tamoxifen was 57% in c-erbB-2 negative patients and 47% in c-erbB-2 positive patients. However, the difference in response rate was not statistically significant. In light of the relative weakness and conflicting nature of the current data regarding the effects of c-erbB-2 on the efficacy of therapy with tamoxifen, it will be unwise to deny ER-positive, low c-erbB-2 expressing patients may show the possible benefit of this drug. This is particularly true since tamoxifen is one of the best agents for breast cancer therapy, with overall good efficacy and low toxicity.
Hormone dependent cancers represent a paradigm for the role of hormones in cancer development. The expression of the c-erbB-2 tyrosine kinase receptor oncogene in breast and prostate cancers is regulated by multiple factors and hormones, which modulate their growth and differentiation. A growing amount of data is helping to establish the relationship between growth factor receptors family and biochemical response for carcinogenesis; however, much of the present knowledge is inadequate. A number of research activities must be addressed in the field to understand this perplexing pathology.
